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We, Bxthuchemie AKTiENGEsmL- 
SCHA3FT, of Oterliaiiseii-HolterL, Oermany, 
a Body Corporate organised .and existing 
under the Laws of the German State, do 
hereby declare the nature of this inven- 
tion and in what manner the same is to 
be performed, to he particularly described 
and ascertained in and by the following 
statement: — ; . 4^ + 

The need freq.uently arises for extiact- 
ing the hydrogen <5ontent in gases 
•containing hydrocarbons in chemical 
combination as free hydrogen whether m 
order to employ the hydrogen ior 
chemical conversions for example for the 
synthesis of ammonia or whether it be 
in order to correct the thermal value or 
the coiiabustion properties of the gaseB 
containing hydrocarbons by enTichment 
with molecular hydrogen. " 

Xt has been found :that gases :wliicJi 
contain hydrocarbons such as 'methane, 
ethylene, acetylene or. their homologues 
(such for example as coke oven gas, 
natural gas, the waste gas from benzol 
syntheBis or the methane bearing gases 
resulting from the catalytic conversion 
of mixtures of carbon monoxide and 
hydrogen can be converted- into gases 
having a high hydrogen content by 
exposing these .gases to the action of 
Srical fields (such as high frequency 
oscillations) at a pressure depending upon 
the nature of the fields. Under this 
treatment the said hydrocarbons part witu 
hydrogen, while at the same time poly- 
•merisation products possibly of a recoveiv 
able nature, are formed. Thus the 
extremely uneconomical Joss of <i^l^^i*i^^ 
power which is unavoidable m ^^p.^^^^?^; 
.Jyise .usual cracking process is avoided for 
'example by Beparating ont inferior solid 

^^^^en treating methane or methane- 
containing gases by heat in °* 
■ electrical fields, a .gas under .40 mm.. 
- [Price 1/-] 
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pressure is by way of example, subjected 
to a high voltage alternating cnrrent dis- 
charge, alternating current discharges for 
example of 7,000 volts being employed. In 
this connection about 20% of the methane 
is converted into acetylene, tar, and pro- 
ducts similar to benzol hydrocarbons. - . 
At the same time hydrogen is produced 
to the extent of 26% by volume. By 55 
washing with cooled acetone, the acetyl-., 
ene and the other products of conversiou 
up to the hydrogen oan be removed to . 
1Q0%. The hydrogen thus obtained may 
be at once employed foi: technical 
purposes. 

It is known to convert gases con^ • 
taining hydrocarbons, and wbich contain 
methane, ethylene, acetylene or their 
homologues, if necessary in mutual 
admixture, such as coke oven gas, rich 
gas from coke gas. decomposing apparatus, 
natural ga&, exhaust ga& from benzene 
synthesis, inter alia by a short heating 
to temperatures over 900° without the nse 
of catalysts, into gases which are rich 
in hydrogen and contain a certain con- 
tent of oxtractable tarry and benzol 
hydrocarbons (see Fischer, " Synthese 
von BenzolkohlenwasserBtoffen — Synr 
thesis of benzol hydrocarbons — Brenn- 
stofEchemie 1.10.1928), It is also 
Imown that the said gases containing ■ 
hydrocarbons- can be transformed into 
polymerisation products such as acetyl- 
ene, hydrocarbons, benzol hydrocarbons 
and tar liydi'ocarbons, hydrogen being 
split off by the action of electrical fields 
(for example in the form of dull emission 
discharges) (see " Technische Rundschau 
der Bergwerkszeitung of 3.2.1929), 

According to the invention the^ split- 
ting off of hydrogen mth formation of 
recoverable polymerisation products pro- 
ceeds in a particularly smooth manner 
and with 'good yield if the electric treat- 
ment be combiiied with the heat treatment 
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in sudi- a way tLat tiie teatiiig is effected 
sinniltan'eoxLsly Vitt tlie action of . tlie 
electrical fields, -or directly tlierBafter. 
By means of tMa combined process, tlie 
yield of recoTcrable liqtdd and solid 
liydrpaaxibon^ can be- B.\ibsjaiitially/ -i^a-^ 
creased in comparison witli tbe v.'yield 
obtainaHa by. applying tke pmcesses 
singly, witK the same es;penditure of beat 
or electrical energy.- ^ . 

An example of conversion iby tbe joint 
iise of - beat and electricity may be- 
mentioned in wbicb it. is desired , to pror 
dnce -.as tbe final product a gas baving 
a maadmiOT: content of Jiydro^en. A gias 
for exampie of • a composition of 0A% 
of CnH^, 0.7% of 0., -of €(>,- 90% 

of OH* and 7.5% of !N^2 is subjected, to 
the iprocess.; If .4?his -gas -be aubjected at 
a temperatiixe • -450?- to the action-.o-f an 
alifernatiiig -cua?rent for example -of -SyDOO. 
volts -.and^ jL^BG^ -jniiiliamps at -a . pt^ssux© --oi- 
20 mm.-. iHieiJCXiry, ftrg^s is -obtainied'whic-h, 
after the -removal jof »Jh-e undesirable -com- 
ponents in ia^own manner iias -th-e ^f olio-w- 
ing .compqsition .: i);2% of XDnSk, l-.3=% of 
CO:,. 90% . H,,: 4% of GH*- and- 4r-S% 

of -K;,.- • . * '- • : • • 

. If • the . content - iof : hydrogen • - is • to be 
smaller, ith^ .intensity of -the «ff e ct ' or - i-ts. 
duration -mus-t be reduced , accordingly^ 
ThiUS. ior-instantie undJKr .o.therwis& similar 
conditions a -reduction in the -electT-ical 
hi^h" voltage field :to 4,000 volts prddnces- 
only- about : a 6i0% <Jonv.er&ion .--of ■ the 
methaaie,- while ^e .conversion.' ^wheii 
using -tike 8,000 wlt i&^d is almost: J-OlO^-/ 

A . ytiTni1,a:T. tiiiPJCeg«fi:jiin'..tftTOpftr.atMTA llas 

effect ."wihen tjlie :field- strengitits- -axe-2ow- bf- 
in^E^^^€asi3l•g - ihe &plifcfetng. up to - -an 
im^ xirtaztt degxee, ' jSLt ihigh ^c^peivatures 
Bu3i' ias* about 800^: and field strength 
T^hich. e^sen-iat low. temperatures produce 
praeiicaiEy 100% conversion of ' the 
methane, :th.e prO'duets i oi «conv»ersion - that- 
ar.e •sepaicated out^ .change. Ai high 
-temperatures mor^ .liqnid- polymerisates 
are obtained,, aintil when -exceeding a 
certain itemp^ratuxe: or. duration -of treat.- 
ment. whion aj». dependent upon <each 
other, solid xaribon is precipitated., 

The tgaaes enriehed . "with. hydrogen may 
be iur.=ii:er :. treated according to the -P*^^ 
pose for whicSi -they axe intended. 

Tor-, example the . h^s^drogen .. can ibe 
freed : by saipeceaoling .or-othier. larown: 
processes of ' similar, character, from un--! 
desirable . f mpuxities " (deGoaaapositioag. pro.-.- 
ducfe)^ — ^hich may' af .desianad be 
ecoxLom£'CaHj7 idtilised^asEd ' ^tendered' 
su3:ta^l& for '.baitailybic bpera'6iDn8: - A.'ga&.. 
r-is. for lexample Aareaffced- .wMch has. "been 
obtained fey the cbmbiiaed • heai. '-aiid 
electrical itxeatznieat juid kas' a 

hydrogen content of 90%. By corre-: 
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spondingly ' conducting the ...cooling : 
according to the Concordia-I/inde-Bronn . 
process, while adding the required., 
nitrogen, a gAs is prodnced from the 
gas mixture containing 90% hydro^gen, 
which gas contains 25% nitrogeitr and 
75% hydrogen^ As the r,emoY:al of. - the- 
xeinainin'g constituents sueceed^. -to; 
extent that carbon monoxide; mithajifi 
.and the like are present » ojxly . to th« 

. extent of from 0.01% to 0.0S%v ithe mi%r 
ture of - nitrogen and hydcogj^- $)$)!liaSaied • 
may ber immediately : empliiyv^-" f-ar- ^ixe: 
synthesis of ammonia. 

The process may also be employed for 
transforming (for efxample) gas high in 
.byda?ocarbons---r.6s\ilting from the decom- 
position of coke gas, or. from a source of 

. natural •§aa— with simuitaneous recovery 
of iGOonomically ia.tilisable.^ condensation • 

•products, in .certain cases— -rinto a- gas 
which closely approximates to coal gas 
in . composition and. appUcabiUty ^tnd is 

-suitable for gas-supply purpose^.- ' . . • 
^^bther object -.attainable by th«. p'O-- 
posed . tareatment may consist is 
the said process to the control pf .the 
calorific value .of .gas from a distant 
source of:. supply:,, iii that a fccsictioit' en- . 
ricihed isyith.-. rhydroaarhons is obtained 95. 
from;ith^.3E7hole or .a porHaon o£ md ijas^ - 
or •'from.:a:-saB .of similar -cswinposi^ion, in/- ;• 

. a gas decoiirpQsjjag plant operating acQord- 
ing to a jm-co^n prooesLS, and that said 
fraetioa .ds exuoaed to the action of tho jqq 
elactacical .fielifc. ' After coi^version .the . 
uB.'dfaiTSftd.. constituents, ii the r.es.ulting 
gas are removed by Icnown methods^ and 
the gas 'either by itself .or in admixture 
with :f ha . decomposition .fraotions which j^Qg 
are low in hydrocarbons^ is added to the 
gas from .the distant source, the .calorific 
valu^e. iOf .-whifsh can be^ .thius modified to 
th« . desirj^d . extent according to the . , 
amoTint of iixe.gas drawn off for -treat- ^^q 
m«nt and the di&gree to which the decom- . 
position has been .carried. Pinally a ; 
rich gOiS hi^h in . hydrocarbons and diffi- 
cdlt to jitilise can. be completely trans- . 
formed- into hydrogen and condensation '^j^^ 
produets .by repeatedly subjecting it to* 
the. , electrical, treatment, after .a previouB . 
pTiri&esrfaon in each case. 

A. £eaiu^e of -high -technical importance. . 
is that ioi - the electrical. treatuiexLt- of the 120 - 
gases, thei composition of. the ^as finally 
obtaaued can be .adapted in a variety of 
wa35a to the purpose -in view, , by .regulatr. 
ing $h& .pressuj«, intensification , duration 
and-cmeSkod of action of the ^electrical 125 
fields. Gaseous constituents, which .are 
undesirable in relation with .the^ purpose 
itt T^iew may be eliminated from .the de- 
CQXOipo&ed gas. by aubse.g[U^tly applied . 
known meflxods of pnrificatiAtt. • ■ 130 
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It^sKould also be Tioted 'that not only, 
tbe hydrogen produced, frOm -liydro-. 
carbons, or mixtures - poiitaininff the same • 
by the action of electrical fields can be 
5 employed, after suitable preliminary 
ti'eatment for catalytic or other. purposes, 
but that hydrogen obtained by splitting 
hydrocarbons in any other way can be 
similarly employed. 
10 .Having now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 
•jgj . 1. A method of carrying out the speci- 
iied process with special application in 
the recovery of . hydrogen or gases high in 
hydrogen, characterised in that the gases 
are subjected under a definitely con- 
'20 trolled pressure to the action of electro- 
magnetic fields (such as high-frequency 
oscillations), and that the reaction pro- 
ducts unsuitable for the ^purpose m view 
are eliminated from the converted gas, 
'25 and may if desired be economically re- 
covered in known manner,. 

2. A method , of carrying out the speci- 
fied process, characterised in that, in the 
electrical treatment the composition of 
30 the final gas is modified according to the 
final purpose in view, by regulating the 
pressure and the duration, intensity and 
nature of the operation of the electrical 
fields. 

35 3. A method of carrying out the speci- 
fied process, characterised in that the 
gases are subjected simultaneously or in 
succession to the action of an electrical 
treatment and a heat treatment, in which 

40 according to the nature of the gases 
brought into reaction and the nature of 
the desired final products, the duration 
of the treatment, the .pressure, strength 
and nature of the electromagnetic fields, 

45 and also the duration and temperature 
applied in the heat treatment are 
regulated. 

4. Process according to the preceding, 
claims, characterised in that the hydro- 
50 gen produced during; conversion is 



rendered of use for catalytic conversions 
after the removal of the remainder of the 
undesirable gaseous constituents by low 
temperature cooling or similar processes. 

6, Process accor3ing to the preceding 55 
claims^ characterised in that the gases, 
produced during conversion are applied 
to gas supply. 

6. Process according to the precedmg 
claims, characterised in that gases con- 
taining hydrocarbons which are drawn 
off for example as a partial stream from 
a distant gas supply or are obtained in. 
aliquot quantity and similar composition 
from a difierent gas source, are subjected ^5 
to the described conversion process, if 
necessary after first being enriched with 
hydrocarbons,! in a gas decomposing plant 
operating by a known process, until by 
admixing' the conversion gases from 70 
which undesirable admixtures have^ been 
removed with the gas- from the distant 
supply the calorific value is adjusted to 

a determined point. 

7. Process according to the preceding 75 
claims, characterised in that the avail- 
able gases ^vhich contain hydrocarbons, 

if necessary after first being purified of 
the undesirable reaction products are 
repeatedly subjected to the conversion go 
process. 

8. Combined process for the recovery 
of higher hydrocarbons from gases which 
contain methane, ethylene, acetylene or 
their homologues if necessary in mutual 35 
admixture, characterised in that the 
gases are exposed simultaneously to a 
short period treatment at temperatures 
above 900^ and to the action of electro- 
magnetic fields (for example dull emission 90 
discharges. or high frequency oscillations). 

9. Process according to claim 1, 
characterised in that the action of 
electromagnetic fields take place first, 
followed by the heat ^treatment, 95 

Bated this ITth day of February, 1930. 
EDWABD EVANS & Co., „ . . 
27, Chancery Lane, liondon. 
Agents for the Applicants. - 



Btdiull; i*rtzitea for EKb Majesty's Statxoner;^ Office, by Love & Malcomson, l^id..— 1931. 



